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SSC QUADRUPOLE MAGNET PERFORMANCE AT LBL. 
A.F. Lietzke, P. Baraie, R. Benjegerdes, S. Caspi, J. Cortella, D. Dell'Orco, 
W. Gilbert, M.I. Green, K. Mirk, C. Peters, R. Scanlan, C.E. Taylor, 
A. Wandesforde. LBL was commissioned to design, develop,and test a series 
of prototype models of the 5 meter SSC Collider Quadrupole Magnet. Four 
shOlt (1m) models and six full-size (5m) models were built and tested, two of 
which were retested after additional modifications. All models experienced at 
least two thermal cycles in a minimum effort to estimate the effects of thermal 
cycling upon magnet performance, while some models experienced four 
cycles. Quench propagation was monitored using a set of 45 voltage taps that 
were connected to set of differential derivative amplifiers. Up to 16 strain­
gage bridges were monitored sequentially (1/3sec) in order to obtain the 
azimuthal, pole-turn pressure history for each excitation. Four load-cells 
monitored the axial loads at each end of each magnet. Fourier analysis of 
rotating-coil signals allowed an estimate of the magnetic multi pole purty of 
each model magnet. Warm-cold and decay con·elations were made, in addition 
to axial and excitation level dependences. 

All magnets exceeded SSC-acceptable training requirements, although all 
magnets required training to reach "plateau" (-8000A). All magnets also had 
to be retrained after being warmed to room temperature, although subsequent 
trainings were often quicker. Quench-fronts were observed to propagate 
between 8-11 mIs, increasing as the plateau was approached. All quenches 
originated in the pole turn except those under fast ramp conditions. Quench­
initiation patterns were generally unique for each thelmal cycle and for each 
magnet. 

Strain gage measurements indicate hysteretic behavior of azimuthal 
stresses in the coils as the magnets are cycled. 

Magnetic quality generally improved with experience and was well within 
the SSC lms specifications for the last two magnets. 
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